The effects of fetal calf serum (FCS) 
Introduction
Development of bovine embryos beyond the 8-16-cell stage can be achieved using a wide variety of in vitro culture procedures: co-culture with various cell types (for review: see Thibodeaux and Godke, 1992) , media conditioned by somatic cells (Eyestone et al, 1991; Kobayashi et al, 1992;  Vansteenbrugge et al, 1994) or defined media supplemented or not supplemented with proteins (Bavister et al, 1992;  Takahashi and First, 1992;  Eckert and Niemann, 1995; Keskintepe et al, 1995) . Most of these media contain serum or serum albumin as the source of protein. Several laboratories have demonstrated a favourable effect of serum on the devel¬ opment of bovine embryos in defined and BSA-containing media (Bavister et al, 1992; Lim et al, 1994; Rorie et al, 1994; Carolan et al, 1995; Lee and Fukui, 1995) . Pinyopummintr and Bavister (1991) emphasized a biphasic effect of bovine calf serum (BCS): inhibiting the first cleavages and promoting further morula and blastocyst development. Serum was shown to be most effective when added before the 8-16-cell stage (Lim et al, 1994; Pinyopummintr and Bavister, 1994 ) and appears to accelerate blastocyst formation (Bavister, 1995) . In sheep, a premature blastulation has been reported for embryos cultured in the presence of human serum (Walker et al, 1992) .
However, the role played by serum in embryo development in vitro is largely unknown: it may supply the embryo with essential nutrients and growth factors and it could protect embryos against the deleterious effect of oxygen and heavy metals (Bavister, 1995) . Moreover, the composition of bovine sera is highly variable from one batch to the other (Price and Gregory, 1982) and some batches of serum are ineffective (Pinyopummintr and Bavister, 1994) or can even be toxic to embryos (Menezo, 1984; Bavister, 1995 
Time-lapse cinematographic equipment
The cinematographic chamber, gas and thermoregulating systems were as described by Grisart et al. (1994) (Dagnelie, 1986 (Gordon, 1994; Hasler et al, 1995; Massip et al, 1995 (Hackett et al, 1993) , and the kinetics may differ if embryos originate from superovulated (Barnes and Eyestone, 1990) or from unstimulated cows (Hamilton and Laing, 1946; Thibault, 1966) as pointed out by Betteridge and Fléchon (1988) .
Further studies will be needed to assess in more detail the quality of bovine blastocysts produced in the presence of serum. In this respect, it might be useful to investigate whether serum that was shown to increase the total number of cells alters the cellular ratio between the inner cell mass and the trophectoderm (Van Soom et al, 1996) . It would also be interesting to study whether addition of serum affects the ability of bovine embryos to develop after transfer. Data recently obtained in sheep (Thompson et al, 1995) 
